PCT 



s » ^ & m 




(51) S^ff^!S6 
H04N 7/26 



Al 



(id 

(43) @Kli&|ja0 



WO99/30504 



1999^F6^ 17 0(17.06.99) 



(21) mmmmm^r PCT/JP98/05552 


(81) Jg^H GB, US. 


(22) @E*trjigP 1998^12,3 8 0(08.12:98) 






(30) gfttt^-* 




it#^¥-9/336694 1997^12^8 0(08.12.97) JP 




(7i) mmx (*ii£i&< t-^-t^jg&st-ov^) 




y ~— fcfc*t^f±(SONY CORPORATION)[JP/JP] 




T 141-0001 m^:SRD 0 pJ(l^tD D Djl|6T@7#35^- 








(72) ; feJ:Ut 




(75) fg^#/ffiIgA (*IICO^t(DW 




H^Sh](MIHARA, Kanji)[JP/JP] 




T 141-0001 MJ&n&)\m4t&)W6T @7#35-?- 




y n— tft^ttrt Tokyo, (JP) 




(74) ftSA 




#S± 'hm - *, ^(KOIKE, Akira et al.) 




T 105-0001 MfcUmtZtit; P^-T@6#4 J §- 




SSllj&tVu Tokyo, (JP) 





(54)Title: ENCODER AND ENCODING METHOD 



(57) Abstract 

The upper limit of the usage range of a VBV buffer is determined in accordance with 
the predetermined delay time of the VBV buffer and a designated bit rate. The target bit 
rate of a picture (j) and the data occupancy rate of the VBV when a picture (j +1 ) > s encoded 
are calculated. The target bit rate T(j) for encoding the picture (j) is corrected so as to allow 
the data occupancy rate of the VBV for the picture Q+l) to always fall within the limited 
range. By this process, even if an encoded bit rate is set low, the delay caused by the VBV 
buffer exceeding a predetermined delay time does not exceed a prescribed delay time. With 
this constitution, an MPEG encoder suitable for the live broadcast, etc. which involves a 
delay time problem can be realized. 
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7*P y ^ A P i<£>&M£ (^D-A-;i/3>7l/^yrO Ci^>Jcft v 

3 > h n — ^ 3 £ III ft LTU &o 3 > h p.— 7 3 (is & iffitgfe $F -fb 
£&Ft 2 - i ^(D^p — "> 7* U i/=r 4 C iiC^^5V^T v fefclH- 
^ffi,t J: £ v ftiMft^fb^lffi 2 - i fflt^ h 1/ — Kbit_rate#i£ 

i:LTeM : l:^lTttl^tSo iiffl^^afb^^? a itt v 

£&i£S/*^ A u-rffl^^tiSi^CH:, ^£*b£IM4 J: t) £B ft £ 
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®\5 fct N i*i4 tztev z>wmm*3fcmm 2-1 ([*i*&#in&r 
m&n ''i it mm. 2 - 2 jb # 2 - n & if?j m iz m & $ ti z ) <e> p *hi.«c j» 

J$ £ /J< f ^' o >y ^ m x & £ o dOgd'tqsUfc |i]!i»^FbMb^ 
ift 2 - 1 fcfc . ~7 o ^" 7 A P 1 SAJj L s flf 'J"ffc T S iii flr tSEot f 

^^■v (iK^t, pt^ft, Bt^ft) &^f$x: 

S fifii & 36 ^ # X PjI-SS 1 1^ -cd jiiii & ^ # x (11 i& 1 1 cd Hi fj 7 — 
* £ A ,0 b , -7 b - a fl$ it ^ ■< - ;u K flSiS *» £ fJJ W'J'b , -fjj >j'j f& m 

"fc jte d ^ 7I2 & s£ *t -5 1 1 & t % i 6 x l e m m cd V-^ d 7* d y 

Z-ib&'uo ^D7D-y^fbNKl 2 £<, 'ffli £"tftm 

El lift 2 1 , ' m & ^ &t * d 7 P «v * <b Irjl Sft 1 2 CD Mi jj^-t? Iz m 
o" i V x ; Hi ffi ffi >J- <b *f ^St'^ft iz r )•: |.|7^d7d 

*y ^ & & x #!$ £ ^ s f ^ ^ iz & ^ t . m ? uy 

5 ■? i7 n T'd >y ^ ( 'r»m~? 9 p y ? ) S'SLt, n £ <b . 
JBl.§ ^ ^ h ;i/.MV4 m i\\ Itll fiM hi Kft 2 2 Cd i£ 5 » 

«fiLffilKS 1 3 fcj\ £ p y'u y ? it fnllt^ 1 2 cDiLWj 

ffllJ $ *& m IDSS 2 2 # ©J £ tft ai Sfc 2 lA»?>Oib§^^ h ;u M V (: S 

u t ^- r)c u tz ^ m\ mi&T — zi ¥m ^ ? ay a y ? ) $aiu' 

DCT (Discrete Cosine Transform) 1 4tcm*-T5o DCTnilKS 1 

4U S ■XtjtS- titer — 9 ^DCT^j^ W fi^-fbEIKl 5-tlHl±J-r5o 
ft^-fblfll'iS 1 5 tt, DCTIsim 1 4 «fc t) Xil^tltzr — * h 
3 > t>D-7 2 3 cDfiJ:^<bX>;7--;i/^— Kifc^Ial^ 3 3^'tH^-rS 
i^fbX^-;i/^- F Q 1(3^-3^X8-/-^ Us RT^fi^-^-fblUSS 1 
6h. ififrfi-T-fbiaK 1 8 tcm^J UTV^So 
W^^^ ^{bHISft 1 6 S^fbillSS 1 5<tDAi]^ntr-^ 
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£ "J'£ Mft mt L x A 7 7 7 ^ t 'J 1 7 £ It^Kfb^ fix 4 C 

^f^o ^ ^ 7 7" ^ 4 'J 1 7 CD <5U ; tj njfife & =J > h D - "7 2 

$ .'it J' <b l»l Kft 1 8 fc* N M : r- -fb M Kft 1 5i O'fl^^nfef-^^jJ! 
M^ib b, MDCTLnlitfl 1 9 iv/li^j-r So MDCTMlft 1 9 j^M Mb 

^jLT^So All & [ri| 2 0 fct x ©J $ ftBiftlDl Kft 2 2 J: 0 M ij^fitz -r- 
ffltfiffiiflfc^ — * MDCTIelBS 1 9 <t 0 ,T,^ 2 .ftfc 5 s - ^ ■ £ )mm b> 

jijn jqc l t f# n fc * o TPin & ^ - # ( j# f;-i5 rKj cz & $ £ n & nra & ^* — 

U — h =f > h o — -7 2 3 B\ 1*1 4 CD p > h D — ^ 3 f> *j l 
hi t_rate#l £ > /t-y7 7/t>J 1 7 e> © *B '£ ftf -n S l.lc J,t-cH v. 
T iii -]Mb * * — ;i/ 3 — h* Q 1 £ fife b . fit r- it lol Wi 1 5 Mi jjlt 
V^o.C©fc"«>s b 3 > h d — -7 2 3 ©&Kt£.il ■ SWISS 3 1 fcfc s 

&iUc££oT ^' P — > .:7U ^ -< (global comlpexity) C 

1 Xi, Xp, Xbi:LTl<^ntl^) *^ti.lt5. 

co y p ■> < =3 > 7° u 4 C l lis nm wtoii&mo) mw. & * ^ 

"T - * T' & Id ?Tn T N flE & lift f$> V s - * <£> £ flf ^ M 

( — *? M) S 1 (7t>r77^ ; E l J 1 7it3M^n5).ii, M-7- 
itxtr—lizi^- K Ql (M^'fb^^— h'^^HlSS 3 3 <fc t) #t 

Xi = SixQi • • - ( 1 ) 

Xp = SpxQp ••• (2) 

Xb=SbxQb •••(3) 
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fcfc* ULiiUc&VvT. Xi, Xp, Xb fcfc. ^tl^tl, I If o 
=}- * , P t: ^ N fc.fc± B tf £ ^. cd_21q_- > 7Js J? _ 
^ Si, S p , S bfciu ^ti^ti I^f^ P If* 

ifcliB bf*^£Aj£MfthMbNiift l 6 -era ij yl u £ kk<&*b 

>vi. S 1 £ & U> Q i , Q p , Qb teu -^n^ix I tf * ^- v , 

p tf * s-fcttB tf £*ii/&-r sp^©Ji-?<b^^-;i/3i — 

.c©^D-A-;^>7b^^x-f CI fct, 1*11 7 £ 1*1 1 8 £ # JRt 
L T f£ "f 3 37 -f -h'7*7-H ^ tf) hi y H U — h :iiW-> 7, =r A id 
iJ^tffloeti?. ft 5^ <b 51 J& D 1 ..fc ti •? U *» -i& b&l^rt*. m 
Hb x * — )v =i — HQl JjS # o 0 'h £ o -fc d l&u 

^Ml^nl ^rylim 3 1 tt. W.h<D<t -5 13 bT. it (1) (3) 
C^^TilCi «9*«)fc3i >-7b^ -f CI (Xi.Xp, 
X b ) & . 1*1 4 (Dzj > h P — v 3 Cd Mi b . I t, tfS 'I- ft S 1 
(Si, Sp, S b ) £ t i> , HtSb:^ h Di & liil Hi 3 ^2 (3 Mi 

5m^bit_rate#l. ®.m$ rflSMift 3 U Ot^^nS^ >7*b ^ 
^rlCMXi,.X P , X b ) SI (Si, 

Sp, Sb) «o-VAT> ItSKy HT.l £HS£b. tS^bfcS 
*gtf y hftTl ^H^MbX*-^ - K#i^[H]S&3 3 tcm^-r &o 
S-Hb * * — ;u n - h* Si & [UBS 3 3 fcfc, A±J $ ixfc gl« If y h M 
TlfcttJS&UTft^fb:*-^ — H Ql£#i;£b> M^blSSgl 5 

£ $ SI -Si 13 88 3 1 tc /ii ± IT ^ £ o 



WO 99/30504 



PCT/JP98/055S2 



15 

ftinjiftft -^b^iS 2 - i lc J: oTft *iMb£*i£o in!iftft*:Mb=& 

3 t Mi iJtS« 3>|D-73lt Sfcifl- ^ m © T- i/i £ J1J Ut, A • *j 

Pi lzM-?Z> t|i ft: n$ [«J Ml fc D <B I - 1 a & 'K ft *J m T' & 3 fel JSl ft ^ 1/ - 
h £: bTOM^bfy h V — hbit_rate#i£#i& b, & jilij ft ft 4 -fb 38 
ifc 2 - i M b T il\ h-t&o m ft ft 'j it m n 2 - i fct . A ±> £ ft fc 
' £1*8 tf y h b — hbit_rate#itcJ,UooTs /D^APi £JhftrJft 

<b l N n : . «h ^bf-^sti &frm{h$&m.4£.i\\jj?z> 0 . m 

it U n 4 A ;/j £ ft fz ?x I± ir] ft "sit - # s t i & 3> rR <b b T . 
tfi^J.IJ^iSilft^ — # Sin &*tEfcbs («lKitWttm*t5o 

&c @a 5 t?A bfeRiimft ^--fb^^ 2 - i .©as^rKj&a&fiHt oo 
r idj -r z> o * -t\ /p^^api &u n ft ft y- <b $5 i&: 2-1© 

ft&-^#;L.|n]Bi 1 li:<toT, ft *'iYb-T LiSCfot ^ ^ * 
(If^^, Phf'^f-t, Btr^f-*) ©ittfi^ti^l.o 
& l& £ p 7P y * fb In! Sfr 1 2 v ^©t^?vtf7i/ 

. - 'a f> '7, ^ — >i/ k mm & & m su b . jb jfc u & ^2 & & & 

OT-FiRiJlift^ — * tOi^$ £ 3d < > jfei p 7d 
y ^fblelS& l 2 OIB^J^-^* 8 *®.* £DCTIn|SS 1 4 lc A;b£ft, 



pxicnrrtirv *>wn 
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3 3 -TZrkfeZtitz'&i-Y-ik^V — fr^— Y Ql «L-3 M. Hblrilift 
1.5t<t o.T Iti: T-/fb £ tlfc& s ... HJ & ^ ^-.fb l«l Sft .1,6 id. <fc o T nj ._ 
•M ft y <b £ n £ c «J M ft ^ -fb I'il Sft 1 6 © l\\ Ij?—* fcfc , 

J i: &ri ft" _» J- <b ^ - * s t 1 hit, ^ m-fb i. v . 1 4 £ , l l i >>j £ ft & <> 

£.fcx- -r- -f b UjJ tfft 1 8 tefcM-JMbliilSft 1 5 ©HiAf-^SM^ 
^b-T £o MDCTlDlgftl 9 (i^ki:-r-<biri|Sfi 1 8 CD Hi jj =r — $ It 
&DCT £fT^x /in S^l-IPI gft 2 0 bT3fo£ffl)fl3iniBft 2 2 iz A^J It 

a^j £ ft t: * ^ * 'hjs p t- /7 ^ t± % m gwm\»m 2 2 

tc «fc o T x {Ktff U T ^ S'jtli- 01 v?^* % ti .(£ Pt^ * (3 *r 
f ■£ & ^ - ^ h . i!i # tfc M.i M !ft 2 1 jb» <b" ©I £ * h^MV^l: 

^ -3 i a t ffl'i — * * J 'i-. efc n'x T' mm mr—tiPM n is'Bft 1 

3 £ Jjii Sft 2 olzai^J^ixSo « & li'I ifft i 3 ti x v 
■7' a v 1 it lei Ifrf 1 2 cd /I', ;/j ^ — * £ i/j S Mfft.ini 8ft 2 2^?,© -r- tfj Pi 
t^-^i:©^#4i®-r?»c -co 0> T-?- * fcfc x. DCTfolift 14C. 
J: oTDCTfix#K&&£ftx ^ iMb["lift 1 5{:iotIt T^tiS. 
«T ii ^/fb fHl 1 6' fcfc; fft <b m&i'-l 5 © m ^ - * § 51-^ & ft 
£Mb Ux A 7 7^t 'J 1 7 bTx JrF.aaft-f fljT 5 — * S t 1 £ 



*fcx i^a^'fblllSS 1 8 tex S-T^btg^ 1 5©.ttl,*f-^M 
?ftt5o 5EDCTIH] ^19tt, iS* S ^<b Tel 1 8 CO ^r-^t M 
UT^DCTStTOo /jn^lHli^ 2 0 &x MDCTIHIS 1 9 ©m*^-^ 

(HlSft 2 2 CzA±J ITftt^tSo 
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A^titt^ + ^B^ft (Dm frc fc* N m § Mfsnnisft 2 2 

? ^ * tc *J j& f & 2 o <7) jrijjgR =r - $ t , ©J # Ml It"! ft 2 1*602 
OOD3I!»#^^ h;i/M V icJ;«^T, Y'llWliiiifife-?— ^jy^lifcJt^n. 

M^iniift 1 3 tmnwuft 2 0 tiiwj^nso a* ft MW* 1 3 1±, 

g^T^D./D^ftNK l 2 gd/I.Wj^-* £3i!i£ftli<SlHlKS 2 2 

aw ifliiife^ — * h<7)^^>-&su'^-r So ^©i^r-'S'ii, dct 

[□lffft 1 4 (: i o T DCn&BfcK ti\ tf.-f-ib nil Eft 1 5 <fc o T fii 
fb^ns'. '"'I £ & ttr » J- fb Ifil Kft . 1 6 (i , (ii: -f- fb P.'! lift 15© Hi jjr — 

$ £ nj t£ & ^ fb u s A'^T.H'jn^irut Uri ft ^ it^— 

*stl tVX, fRfb^rM IZIWJj-? So J5c*5s B t^^fctiBli 
# Jflifft |6|Bft 2 2 t tiiM n«c ^ o 

& ic, m\ 6 tm 7 (D y a — ^ ^ — h £ #!'« U T , V — b =i > h d 
— -5 2 3£=i> hn-7 2 4(:J:5l/-h3> h d — ;kd i/j ft o 

*tJ& -T 3 !u S i, ^ d — zi > 7° u /7 ^ ^ ^ c k 1 1 $1 tT 

y b ITi \ ^^Hb*^-;i/=J- K Q 'i\ ER^^tf <br-^ 
-fb^ h 'J — A) st i, tT «y h hbit_rate#i & £(Dm-£ i fcfc. 
S3 ^ £ & £ ©T* . ^tifjgffl^tKiliJtS^ftSlS^* 

Sfc, MP E G^Sfc^^T'^tttt^ftT 5G O P (Group 
of Picture) C^l^T (j) £E3Us 

j + 1 # @ © tr £ 9- * £ ( j + 1 ) h \,>o <fc -5 £ 13 "T 3 d i: id U 
G O P IZ15$L ft 3 f * ^ (DfoWL* N H3-r 6 Z. t iz f 2>o 

&tz. MTizmn-r zmt±. 'wr* ( j) hi/ 
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- bbit_rate(j)T-ft^h f 0 3~ V ( j + 1 j 2 y b 

U - hhi t_rat e ( j + 1 ) T ft ^ <b f £ #'J T* & £ <, ... . . .... 

\y 7" S liii)l>Tx U - h =r> hP-7.2 3©1 t? «y h Fx 
ES^Uli® 3 2 tiu (4) TySiS ( 6 ) tSo*^T v ,GO PC 

iiits tt^^t^f ^ (j) fc*tf & @*f ft^s 

t i ( j ) -, t P ( j ) , t b ( j ). £^nemw$r-f £o 



Tj(j)=max< 



R(j) 



" + NpXp | N b X b 



, bit_rate( j ) /(8 xpic_rate) 



XjKp 



X,K b 



(4) 



T p (j)=max " 



N, 



R(j) 



NbKpXb 
K b X p 



, bit_rate( j ) /(8Xpic_rate) 



r (5) 



T b (j)=max < 



R(j) 



N b + 



NpK b Xp 
KpX b 



, bit_rate(j)/(8xpic_rate) ► (6) 



±I35$C£^T. R (j) iis ^tfbMfc^otiM,t^ft 
I^^Ut^So ^ © R (j) f^^-^ £ ^ 

(j + i) — t*^^ (n) 1*^ ^ tciu^T e>n3 



owcnmin- --wn 
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t >v b ffi&M¥f- U^fiT-fe 5o Np, Nbtt, GOP 

T? 2: JtrftF -Mb £ tLT U JfeUP t IfcliB f * CD*fe-f& £ U 

Ux Xi, Xp, Xblt ^*l?nit^f Pt^ft, £ 

£ K b'fcfc, I f $ 3- -v W jj!: /Mb * ^ — ;u zi — K £ J ; t^ £ u fc P t' ^ 
=f- * B f Z ^ -V <D X V -)V z» - K <D Jt 4s * ^ >j< 

K p = 1 . 0 • ■ • ( 7 ) 

K b = 1 . 4 . • • • ( 8 ) 

— Ktts I t^f ttPt^f t© :L.I: -7-<b X ^ — ;i/ zj — K (7) 
ffil: 1 . 4tffh£*i£o cntCctO. B It^f t$ 

feliPt^ti: It tuts ^ 'J>*U » ^ try sj— ft. £ *i § co t% B f ^ 
^- -v T" ffi #j T" £ & ft !i.v * ■ i t'^ftiiPt^t (7) try & ah z_ 
2>z.t fry # > I t^f-tt.Pt^f tco s /NAs^^ £ h 

c s / n $ n & o 
# 3>7i/^f^xu x p , x b comm\m±, mm v - 

KT*& 3bit_rate ( j ) ( tf ry b/#) tZ^^V^T &5£T-^-rfififc: 

IS All 2t o 

X i = 1 6 0 xbit_rate ( j) / l 1 5. • • • ( 9 ) 
X p = 6 0 xbit_rate ( j ) / 1 1 5 •••(10) 
X b = 4 2 xbit_rate (j) / l 1 5 ••••(11)' 
bit_rate ( j ) l±, □> h d-7 3.J: 0 t^ft .(j) Ifco f 



RM5?nnf;ir> <wo 
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^ ^ -v lz%i LTIh'^^ tlX In fz t* y b \y — h %2<To pic_rate(i, 
h- ? -v. b — h £ ^ b , ,#>J X fcJu NTSCOJ it (Dm&., .3 0 .( 7 V "A, . 
/SO hfti)o max{A,B}(i, A£Btf)?*>x 

R ( j ) , Np, N b, Kp, Kb, pic.rateco ttfo'iyu ^n^e 

5 ) frt>Wim£tiZ>mT~$>Z> 0 Xi, Xp, Xbli, liiliUfc 

&oiz, mmzmn-mffis i (i) o) i^otmi 

L £ tfi T? £ o 

^ ( 4 ) jb.ua ( 6 ) T- i± , 7k ^ * j- ibt^f ttf*<?) ue < : k -r s it & 

ft" l J" lit ft* *1 *f ^ t: ^ ^ <D ffij flc ^> (7) ft s J l ., tic fll lj 1 -f £ # # #> £ 

tlSo- 

#"J;tfcJ:\ ^ ( 4 ) 1 ']IS©^«Ot2 i©N p X p/X i K 

p GOP^]©Np #(<7)*ftn<ffc P f ^ ^ *.# N I ^ & 3- fitf tic 
#0)ft »j l fft'£*l >'i -T L,. tTS 3 tfi<Z> N b X b /X i Kbtt, 

G O Prt©Nb *fc<7)?f<ftF^Mb B f ^ -v fr\ It^ft W*40><£>ft 

f + ©t^^btl^. (1G0P|%©I tf^f t^^lis mi- 1 t 
^titlvS) ©T\ fcSJSh ^ U) G>m-l.gi*ttx GOPrt^iO 
CD ( N - j + 1 ) &(D fcT * ^ -V fr\ ±-TI K^ + TfifeStiS^l/ 

|B]^tZx 5£ (5) ©^15l»<!D^SOSg2i©NbKpXb/K 
bXpfcU GOP^©Nba©^^fbBt^f ttfs Pt^t 
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lfiDSiafcfcfc^ GOP|^©at)© (N - j + 1) ft©f^7f ± 

TPt^ttifc^llLfeS^t^lt^ l f ? £ D co ft 

^<=>C. i£ (6 ) CD #5 1 'Jl ^ CD ^M?J: CD 2 J# CD N p K b X p / K 
pXbli, GO P l A J CD N p tiKDMW Pt^ff #\ -B f ^ ^ ^ 
{M^COft^ Stmi^f UT & 0 s & 1 CD^If&tts GOP 

mcDBKKD (N-j + 1) CD f ^7 -V #\ itB.h^f 

^vj^rKjictt. it (4) ;!r^it (6) com 1 'Jl^cofi iz, Ih^f 
* . Pt^ft, i; 7c tt B b' £ ^ * CO H flRfiPS M T i (j) , Tp 
(j) , Tb(j) (W>\ Ifc^^* N Pt^t, ^TcfciBb^ 
^ -\* co kOJ'J £ T S<&S#&Ofc £fcfc> T (j) ^.idJ^-r 5) 

.#ift& £ ti s fr\ $l W- £ J; 0 aR #> £ 0 £ & /j% £ uJ£i^ 

(cttx iiiii^m -^^t£co v b v ^ * 7 ~f tfi t$~ — — ~p d — -r s'&ma* 

&3C0T, it (4 ) ( 6 ) CO 05 2 *j| & JMii£ £ -ft 3 ftt'i bit_r 

ate ( j) / (8xpic_rate) fr\ l,l ^ttf ij- !,!; T ( j ) t hTMtiiZ 

CO V B V M -y 7 7©T-^ r':i#:M^ B * ( j )•> T 

( j ) fcisj t'fli^W'oe-y hsfr\ ( j ) (Dmm&ft^it 

tc£ D 2S£ Isfz t~? 2> tZ<b\z'V3-*- ( j + 1 ) COJi>n — KiS 
HU ©VBV/N"')/ 7 7<Dii^lB * (j + 1) fctx ^©^t'l^nSo 
y y S 2 lc i5^T> =J>hD — 724(i, ifeitt^ot^ d © 
AtlB' tj + l.) «It5o . . 
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B* ( j + 1 ) = B* ( j ) - T ( j ) 

+ ( t i- .-.tj) xbit^rate .( j + 1 ) 

•••(12) 

C CDsK, (1 2 ) (d^l^T * t f ^ -f- ^ ( j ) 1$ V B V M ^ 7 

7A'f) dvc^Ms ^ft5^^>y^>fa, t Mii ,b* <7 ^ ( j + i ) 

ifi V B V rt.y 7 7ft ZMfr ll\ £ ft 3 ? <4 < > ^ * * b . bit_rate 

( j + i ) fct. t^f-* ( j + i ) m%(D f >? vL_n -uT^rfct 

.Xr^7'S 2Ci5^t, n>hD-7 2 4li,>:^^f) 
■VBVM>y7 T CD {sli JJJ $u PH £ tlt^ t5. 
vbv_size ( j + 1 ) 

= m i n { t max x b i t_r at e ( j + 1 ) , vbv_s i ze ( 0 ) } 

• • • ( 13) 

& 3b\ vbv_s i ze ( 0 ) fct N V B V / i W 7 t <D M'& W's If'J ft 5 id & co fn'i 
rmax h & &4if"rCD V B V/W 7 t <7>.^M £ *U IT *5 0 > min { A , 
B } l±v AtBCDo-hs >b£ iv^^M^f ^IM^^-To ^ . 

'f * £> x d CD^'J -e fct > VBVA'.);7 7©IiiEII^ f?S] CD lg A*T' 

: f- m j&aIi-'u fc - '© $ r&?#i £ J: isi-.s «*: -5 & tr * h u — h ^<5ii ffl £ ft a 

-*§ 1% lz teu 3>hD-7 2 4i) s VBV^y77 ( El 5 <D M y 7 7 / 
tUl 7t^t5) cD{£ffl$5IS£$#>T (VBVMv77©§i 

&o I^Irmaxlis & it T 2£ £ ft €> <, 
rx = vbv_size (0) /bit_rate (0) • • • (14) 

dCT-s vbv.size (0) li, VB V/W77©i^^S (MPE 
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GjHSt43l^Tttifc«)f)ntOS»ffi) bit_rate (0) fct N 

VBVn-y'7 ^©iljgniKfia^SSGfiaTBaxfc^S^^tc^itS try b 
b — I- 

&' £ , 7r'y7'S 3C*^T> 3>}D-7 2 4li, Xt>;7S 
2 T* 8& ibtVBVM'y7.7© u'j- *J IBMi + D i: x vbv_size 
(j + 1) CD^§i?>£j:ttt2»o Jt!K©*g*s B* ( j + 1 ) fr\ v 
bv_size(j + l) ^ti «t 0 *£^l©£i- ( V B y .7 

TC73^m vbv.size ( j + 1 ) £ € © * 3; b £: (D T tt, VBV^ 
>y 7 7 v7)®JEII0fU]#fia r max^Mx T U S t\ fl^tvF -^.K T ( j ) £ 

1 "Tfrtt&.Ufc H*3&-^ST ( j ) £x &'xUc*£oT. B* ( j + 1 ) 
£vbv_size ( j + 1 ) (D m (D &> tz. ftli \E f £ o 
T (j) 

= T ( j ) + B * ( j + 1 ) - vbv_size ( j 4- 1 ) 

•••(15) 

«;7S 3 ic&UTx B* ( j + 1 ) fr\ vbv_size ( J + 1 ) J: 

PI tc A S CL #&<^c7)T% Xr^7"S4 (DV&m&T, *c v 7 £ tl 2> o 
JjC, Xr^7S5i:i5^T.' f ^ ^ (j) ^Tf7S 1 

T-|tJ¥Lfc£}*lltr^«Ti ( j ) , Tp(j), Tb' (.j) .Xtt^rv 
7S4 tz*H>T«.iE*tifea«R^^«Ti ( j ) , Tp ( j ) , Tb 

( j ) ts-?^Tr^>3— k (n^itmm) £.nz>o a 

a££UfcStiflF^MTl (Ti ( j ) , Tp ( j ) sfcfc-fcfcTb ( j ) ) 
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' z. <D Si-'f- it x *r — zi — h'QH:^jSlth'!7f t ( j) ^WtJ-itf 
- £ b-£-Ol^O®l (is :L3ZE b iS 0 T* 2> <DX-, d d T* , ^ <D 

c d £ T'o^f y GOPtiut f t 

Goptijox j + i t:^^^ ( j + i ) izM-r zmmtfij 

(j) ^^^<bt-Siu©^^^-^bti-^^:+<D^^fn:R (j) 
t, ; f ^ ■ ( j ) £ ^ ^ <b U T $E fl-.' U tz ft V ®S ( j ) £ M #. 

t^-ttJiot, ^^Mb^^t:^^ (j + 1) £-£rA,*r*£F¥ 
■<b £ * ^ HI 0 MaT f,n5^1R (j + 1) & o-gitK 
R ( j + 1 ) fcJu flF^bfcffc + ( j + 1 ) e> 

GOP©||Wt^f t (N) & T'GDlfe f 5 =f- * tCiliU 0 ilT <b tl £ 
t' y h lit /III $Ji L t >y h lit £ >j r < LTl^o 

R (j + 1) = R (j) — S (j) • • ■ U 6 ) 

^p>{:^ry.7S 7t:i5^t. n > b n — ^ 2 4 (± , * ^ y 7" S 
6t"ii^M^iR (j + D £^ ^iU^oTs ^CVB 
■' V>W 7 7ffifflfSBl'©&'fb3 -{vbv_size (j) -vbv_size (j + 1) } 
T-MIE-rSo 

R ( j + 1 ) 

= R ( j + 1 ) + {vbv_size ( j ) -vbv_size ( j + 1 ) } 



\>a±<o%t yys 7 m-x:<DW ! m(DMvk&, m 8 n^m 1 3 

U X > £ £ ic ft b < i!& fU3 f 3 o 
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=3 > hD-7 2 4 N =?> hP-7 3«fc. OJS&^ftSfcfV h b — 

hbit_rate (j) ( Z (D j fcU Kl 4 <Dbit_rate#i £ £ »* £> 3c ^ 
i (7D^7APi(:^{tit?)) s^-r < N t^f t©i 
S^^to pi^Sl^fttilililtnif, bit_rate#i(j)fc&£') #\ 
VBVM>>77 <D jgSJg'PS tBJ # M r max £ 5k 3 J$5 ft <£> K :y hb-h 
bit_rate ( 0 ) ( U T . ©3 f tf C iiti^tS) £ ^ b ^ V B V M 

>y 7 7 ('/^y 7 7^ f 'J 1 7 ) ■ > [50 8 V jf* f «t "5 t 'rli'JfP "f So IbJ 
0 (3 >f; f «fc -5 £ . VBV^-y7 7©gf:(i, fcT' y h U — h bi t_rate 
( 0 ) -e IB & m im U . 51 5iH B$ 175] t max ;£ It m. M b fe 1$ jtt T * VBV^ 
-y7 7©^ifi. vbv_size (0) fc&So U K. VBV/^77C 

-OJs 3>hD-73i!) JS&^ftfc tr >^ h U—'bbi Crate ( 1 ) 
Ps l$#Lbit_rate ( 0 ) X *) A£^i©.ft. ^ > h D — ^ 2 4 7; 

r 1 = r max — . t 2 

= tmx- vbv_size ( 0 ) /bit^rate ( 1 ) • • • (18) 
VBV7^v7 7t:(±, dCDil$INFP^r lO&s try M/ — hbit_r 
ate ( 1 ) T'^ — t&WZ&Zns B3*6&x WfiffiTZ&mffi 

L P$ & <^ T . V B y y t ©^fili. vbv_size ( 1 ) =vb 
v_size(0) ht£Z>o m 9 £ 0 8 h itm U T US h tf> J: -5 VB 
V y 7 TtDl^CDJiSSIK&PRj rmaxfcfc. (i5j# h 4) -PJ— t & r> X ^ 3 „. 
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~7j> n>FD-7 3<t?) fefegtitc \fy Kv- hbit_rate ( 2 ) 
fr's _ gg#ibit_rate . ( .0 ) <fc D /J^ £ t v<h $ . =» h p.— 7 2 4 li, M 
.9 7 7^f'J 1 7 £ffflfH ^<£>£?M£ ({5J!WnJ^^rulj$r) vbv_ 
size (2) J^T^^^e (fliiJRR) & o 3 <D SSI ^ (i . ^l6(D7f^7 
S2Tfft)Hi)o -fftfo-^ V B V n >y y t <D& ?ftvbv_size ( 0 ) 
(Do vbv_size ( 2 ) £ M £ £ 15 Rfltci: . C (£tf'J<9i|§i!r{ili JTJ £ nft 
IV V B V >* y 17 TCD^Mvbv.sizeti^ I1P$ PnS r max^ 

£151 Lfcl$,&k::fc^T\ vbv_size (2) ( = r max x bit_rate (2) ) 
fcftSo lot. ^. CD *B l \.T VBV^ 7 7TOiiin^3 

rmax^^n^o fft*)^ 1*1 8 7i M [*1 1 0 <D 'v> "T ti(D mft iz *j 
^ T % N V B V ^ S C' «y7 7©II 0$mfcfc . r max til - ^t^S. " 

in.i:«tt)> t* y h u — h ©s/ — a b x & mmtzfrtc o 

T "J^ £ ft 0 s 7="* ^ £ 1* 5 Pnfl # -• & ft ^ -< 2& 

Ml 0C^l\t, 22 SEP* BSr 3 (=vbv_size (0) /bit_rate (2) ) 

vbv_size (0) ft 2. f)K d ~e t± N m Mvbv_size (2) l-MT<£> 
ttH^tt^ffl -$ffe£ $n5©fv- HP^C ti, -e©^M* s vbv_size 
( 0 ) IcM-f 2, d h (iftUo - 

il 1 fc* N -tr y h \y — h * s s bit_rate ( 1 ) ti> £>bit_rate ( 2 ) 

•6 o A3 fij t 1 * T" (D m m (Z 43 ^ T . hf y b. b — h ©fifi li N [1 fifibit_r 
ate ( 0 ) <fc *) X % V>fitbit_rate ( 1 ) £gtiTl^2><> t&oT. CI© 

i^o vb v/n" 17 t (D'Mito^m^^, m 9 {c-^s ^tcmtitmffit 

ft So cntMLT, f 1£*5^T, t* v b V— b #H8fifibit_r 
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ate ( 0 ) cfc t> 'h £ t: * h b — hbit_rate ( 2 ) ti& £, . 

VB V/^>y7 7 O fit 14 n vbv_size (2) ( = r max x bit_rate (2) ) 

TM5©«toa I'M Sa£.bT * > U — K o I'M # <D V B V ^ -v 7 r <7) 
fit £ iw & b b - h fliil M >5 j£ £ fcli Jl] L fc 44 1^ VBVM77 r 

© fcti i u m & a n b tc rs v x & N ki 1 2 c ,j< u fe «t -5 & iai Jii # & b 

2> o 

£ h h #BB$ibit_rate (0 ) cfc 0 ^ VN^bit_ 
rate ( 1 ) «b 'h £ O tfibit_rate (2) fc £52 £ -ft %V£r> 
tifeVBV'^ 7 TCDrdlfflrtir^-*— ^<D^f tft^JHigJ-r Sttt, VB 
VA'^7 7©T-^I^©tHii, 1*11 2 lz*j_l\-C^SSl-e/i<f .«£ -5 
tc^-fb^T S^gSJ^ftSo bfrUft* 5 ^ T M 5 CD U — hWMTJl zf 
iJXAt*t^, fl^m^Mfcfc. V B V/W -7 TOJg^fcjfi-^fE 
«SWtS«t -5 tz&&£*i£CD-£s ■flifflHEffl*{|i!JIKbfc«'tt r et±. 
VBVM y' 7 7 14s HI 1 2 id *>M ^ X >.U*ft X )T< T£o fi! J*J t^- 

h tfx # ^^raiai^Jffi^ bx u £ .-5 ^ £ c& So 

t* ^ h fi & mm t^^oiz-r £ & h n s o b b & # e> „ 

* <3D «fc "5 £ "T '3 fi*0© I t^^tOMt^ >S.#*:£< 
©f, GOPOSO©t^MR ( j ) ^ (.16). (R ( j + 

i ) =r ( j ) - s ( j ) ) tfitotiffs.nsi:, mtxD&n^ 
ir * ^ ty d m§ x n s t: * h s r ( j + i ) c /j^ ^ 

I't^ot'UJK ^iVBVA"^7.7©Wlis 1211 2(D±C7)^ 
X £ & l> IeEB I- i£ 5 o £ b X b * r> °' 
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* C T% 3C 4oUT, ±§fl Ifcit (12) lei "5 

-U : fc ^ y 7-T& m IB* -(-j + 1 )- t . ^ ( 1 3 ) fcfeV.BVM 
v 7 7 0T&Mvbv_size ( 2 ) CD* $ £ £ tt ix U> ^ OOfo 1 ,^ B * ( j 
+ 1 ) fr\ vbv_size (2) £ 0 X^l^fricteu ( 1 5 ) iZyysf 
*(D&ft"{B* (j +1) -vbv_size (2) ) tdlf , A =r v 
7S1 "C-mH Ufc litg^M T ( j ) ^Xr-yrs 4-£MIE£*i&o 
^ op $i ^ N [x| 1 3 id >T< -T «fc -5 ' £ > M iE ft (D El ^ #f m. T ( j ) t± . 
VBV^v 7 7 OD^ffivbv.size ( 2 ) J;^ ( B * ( j + 1 ) - 

vbv_s ize ( 2 ) ) 1z if 'h £ ^ fii!i & 0 * VBV^>y770fcli HH< "j 
• CDfS^tfffiffl'^'tiT b i; o £ -5 ft 3 '£i>*K»il:£ftSo 

W 1: CD 'Jt 5 U t < V B V m y 7 r oofcll Hi «J fife IS Iffl £ KU 5 
«)CDil!lflll*«fT*)*tfc-^v 1*16 fc*&< [*] 7 007 P— '— > ©Xr * 
7S #/l m&ff-ti tl 2> o cZfliv GOPOI r1 ' "C hf y h b 

- ^ w ti tz mftomm wnt>tiz>o 

@*S tT-»y h Ekr&fcW&t 3 2 fcfc, =r y 7° S 8tt^f * ( j + 1 ) 

+ 1 j p r l j t- & S ^5fr-t' $> 5 o £ * ( j + 1 ) * s GOP© 
$fc03oD tf ^ ^ T-& ^ii£i t3 fci:; »> 7° S 9 izMfr, gUfl t* y h 

■ k 19: finite 3 2 ^eoo g o p pstz. &^-c. tr y h v— v (D&m&s 

hOD^M#ti%£ftT^&^*i-&£fcJu Xrv7S 1 0CB^> @ 

nm%<D^mifm. & i^mn $tiz> 0 mm%iML& > — >t > x x. > k 
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7 7S9l:iD^T, f >y h U - h <D W <fr <* ft t--fJJ.S£ 

fcUcft-oT, ^ryrS7fiiF.Ufe^^aR ( j + 1 ) G 
O P 0 © t * ^ OWlWl ( N - j) Cf^f t >J i 0 h 
m.(Dfcrt (bit_rate (j + 1) -bit_rate ( j ) ) /picjrate*^ 

R ( j + 1 ) = {bit_rate ( j + 1 ) -bit.rate ( j ) } 
x ( N — j ) /pic_rate + R ( j + 1 ) 

•••(19) 

Tftt>..*>\ G O P COmtyT* -tT y h b - h #£51 £ ft& l^ftv ft 
fSRtt, El 1 4 iz mir x o (c. ;c > n - K-tfifittrtzift o 

# tr >? * : t?m u w^'-^st -e ^ > ^ — k £ n & & © £ <s:£ u is-fr 
©^rotl)D . 'URBtc fcfc. I t: ^ ^ Pt-^ft <£><M. tiy h 
B^ff^iDfe^X^.S (OH < -n !ii R U ift ^ "C /is b'fc «fc; ? 

intWLT, GOPWt^t ( j ) ^x>3-Ftf;i> & 
t <D fc?.^ ^ * ( j + J?: ) ft? <b ¥ v h 1/ — h ^r ^ M -T 5 

ft^fiR (jjiiS^ry/S 1 2 -Tit; (1 9 ) re^T &o KffiiEZ 

RtiK m 1 Of y h V — hbit.rate ( j + 1 ) tvKDWfilR 1 

$f&M'i>-rs<fc -5 fc©Jffl£ftT^fc*>©#x tr^^-v ( j + 1 ) <o. 

^-f ^ >^(3*5t^Ts ^flR (j + 1) #«iIE<*ft-3«, ■ 
CKD^jE^ftfc tT y h«R (j + 1) (i v IMfi&R2i:bti 
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2 CD b* \y h U — b bit_rate ( j + 1) T*GOP CD ftsH V ^ \ 1? h 
i>3— K;U-t.l>fe.J:a^Ot:^^_( J-+-.1 ) ©^IR ( j + 

1 ) \zm b^o 

fgiAfta^ -S £\ G O P CD j^ 'COb* ? T* S b ( j + .1 ) 

£ ft *Mb 1" 3 P$ £ , #5 1 co b >y h U — b <b ^ S5-2©t5» h b — b 
lz$tSi£tifz £ % fc N G O PcDftejlCDb^^^ ( 1 ) e>N ^ 2 co 

( j + i ) m%(D-&n^-it ciu o h n.s b * b 

Xt'V /S 1 3lCjffi<fr. gfiby b tsS^I«IK 3 2 fct, * 
T^SnfiEbfc^fiMR (j + 1) T'to^ii£bT$> ?> 

pfr CO m f^m R minJ: D /Jv £ U £ *« £il f S o ft *i L lit R ( j + 1 ) 

>6>\ ^'MfiRmin^ \,V\p\ * ti <fc 0 * $ u li^ ^ry/S 

14ti3^Tx ffilEflS e 0 #a5££ft5o £nt:*fUT\ flF^S 
R ( j + 1 ) fr\ S-/J\$iRmincfc $ /h^ffi^fcfctx Xr-y7S 1 5 
tcfcHMT. ffllEffiie (cift^MR (j + 1) £ uk 'h fifi R min i: co M ( R 
(j + 1) -Rmin) ft s ISi^£;MSo C CD *ffi IE <fi e fc£ . ^r^Sl 
1 i-'-C ftiffl £ tl £ & CO .tf 3d -2> o 3 CDfcg lEfifi e CD^tglZOVT 

-15, Xry7S8l:^^T^ ft <b *t & tf * ^ * ( j + 1 ) fr\ 
GO PCDftsgCDb^^T-& S h^J^^nfe^-^rtcti. Xry7S 
1 1CI^ Ifflty bfi^^Hlft 3 2 t±x &5£Kfi£o^ ft^ffil: 
R (j + 1) **B-iE-rSo oS»), G O PCD ft si b'^^ ( 1 ) £ 
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(1) II *itt:J:otiI$n^„ 
R ( 1 ) 

■■- bit_rate ( j + 1 ) x N /pic_rate + R (j + 1) +e 

•••(20) 

|V,K d<Dbit_rate (j + 1) fc3u f ^7 (j + 1) CWltU 
'MiZntztfitcte y h b- h £|£;b U?^R ( j + 1 ) fcfc. mKDGO 
PcdBWiCD (N) fc*tUT5£ '( 1 6')' fc«fco-T3?i¥&ftfc' 

^(7)fg, >y r s i o izm b\ ^numcDm : mt>mK> m l^t 

j£ (1 9 ) _ K: «fc *) ffll IE £ ti tz fir*} SI: R ( j + 1 ) P #> fi£:£ £ *i 

T w§,Tr^i£cr)iS/jNffRininct 0 <&-ofc4d£K ^n^/iidat, 
^®GOP© t" ■yH-hS fli'J^H -T & t . V B V /% y 7 T — M 
— y o — it U £ -5 iEc*ift s & £ o 

GO PCO^rhX-h* >V h b- h(7D^ia* s ^^^n, GOP 

colb^ (7) £ ^ ^ ( N m CD f ^ ^■•i- ) £ > n - h* Ufcn#,«£ (c & 
V\T^; R- ( j + 1) fr\ l^vfj& R minJ- 9 >h<*V*ljS£rtcfck, ■ El 1 6 t3 

/In -r J: d tc , *e <?3 e. w- , ^©gop®^ jg r cd w m m r 2 
& 'h £ < £ -b\ m ( r 2 - e ) & mmm t u x . ?ogop m 
-t*3o cintccto. vBv^y77©jr-^-7D-3t)5| 
~ it£*i¥o ~. 

ik£ fifr^ — ? CD 7 p — zj >y\y 9 >^ j Ci^3> h d-7 3 
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£ 7 4 — h* * y 7 T & a tlz <fci},.7Dy7/ i Pi§iiBl^it5. c t 

0 tz u tz ifis 7 4 — K 7 * tz £ 0 e: y h u — h 

1*1 1 7 C /j< L ft ^ IR it y XrA 1 (7) #J Ij& fcfc . , >,t * rt<j CC |x| 4 Ic ,j< 

u iiiij ft ^ m f b v ^ ^ a 1 1 ffl m -c $> & ft phi ft ft mt m n 2 - 

i> ■ e> s n > b p — ^ 3 lz as £ n & © # N ^ d — > 7" £ 

z<on% it m. u &.£&, it m m <d %h m $g m -r %x 9 h m^a. 
■ iD-r-^^T* o.t. nmtwmv) t- ^ ^ * <oi!iii^#*»T& o & k> . 

fib £ rt s ^ u Pi ft <£> &i ft , z-cd n 9 it m % JfiS # A "< *)\ ft »Hb- 
*i ^ _<D 3- •*.<!) lift] ft A* f® i|t T- & o tz D . jHli U iilJi ft CO 

tc fcfc , c co ft *Mb M. U & <ftSo ■ 
fxl l 8 It 1*1 l 7 to iiLii ft ft ^- fb $g Wi 2 - 1 ( r*l 7j< l±^i«ts ifi . 

PMftft : i ;<b^ if.* 2 - 2 ;i ^; 2 - n . wmn >}it*& \n 2 - 1 ^ 

tffiljlG^nthS) ©#>fiJcf^J&§UbT^^o '*<DM4zfrJteffif&&. 

m 5 tc /it vtcm^£ mwx$> & #>\ m 1 s&mt&m c # ^ t m 

mm^^7.u y'u y 9it\uM&l 2,^^™ 1 3 (D FtSHc , j >F7 
A 0M3£[n|j& 4 1 hFIFO (First In First Out) 4 2 ^ 
litoSo l/-|3>hD-7 2 3t:'li, MEaMat^lUSS 

> h a cmw\2\& 4 i i± N ^ni7 ^ o 7* d ^ ^'fbiniss i 

2 C0iH^<&A^J Us I t^f tCj5(n^> h7ACSItlib, n 

^<tm.mm.st&®i& 5 2 tztu* ur o § 0 w > h ^ a c^m:mi^ 4 

1 fe, ^St^^V 7 O Z D y ^7 <b [n}I^ 1 2 <£ t> t!t$&^nfcPJiiR 
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=r — $ £ F I F O 4 2 lz}\\jj? Z> 0 FIF 0 4 2&. XtJ^tltzWl 

ia £ & -r § <s> £ & ir* fa £ *i jus -r £ n# isi it . a -j-j <* n tz m 
# %M&Lxmm»\Wi i 3 iztwjj? %° 

lit n n Bft 5 1 fct , 3Jb £ *fc Mi tfft 2 1 ft* ,'J jj tlME^jf! 
7-" - * CSrJ^T^ MESil: 31 b . ft ^ <b If £3 J& at W- M Kft 5 2 

m £ fc fcfc 2 SfetiK £ , £ £ * £ o in Tiia# b & <£> T* & M 

ft 'J" -fb It ^ JSE st » IpI & 5 2 fct x ■ MESi fih |¥ [ril Eft 5 1 tc «t 0 W- til 
^nfcME M J: v O F7AC gfcft lulitft 4- 1 t3 J: D 8& ft £ti Y 

> i>7Act:i;^^T, v <D$f *nt<Dm%m&&?n mtm 

%M D 1 £ n m U.3'>hn-7'-3l:jS .'J! t5tt*t^ F.3 4SK tf y h 
IiTIBR 3 2 C Hi *i "T £ „ & £ ©fl&JEdSfll (3 *j ^ T fctx ft *Mb 

6 & & fii -I? r»i es. 5. 2 tz «fc d ffi ngtitz ft v it m Ditf^vhD- 

7 3 1: £ n T ^ S fc » s .81 3« S ,11- P- liil !ft 3 1 # & Jc «fc *) # to 

ei \ smmvm^^itmm. 2 - 1 a>*-©f&0 111 5 -t^w 3 

H 1/8 ©iffllfeflF^tti&g 2 - 1 12 5 fc: £ 3 « 

^.>F7AC^SiI|itl>o OI>7ACi:li N 'It^fK« 
v^T> 8 x 8 mM<D ^ 9 cj zr a y ? fo<D&mM£>W\Mi0. h s 



WO 99/30504 



PCT/JP98/0S552 



34 

3; T- & £ *i 5 «>■ . 

Intra_AC= 2 | f curr. ( x , y) - ( 2 f curr). /N I 

• • • (2 1 ) 

i©j$tz*5'lvTs Intra_AC l± N Ob7AC.4^b, 
fcurr(x, y) te\ ^ ^ n ;/ d y ^7 ft iiiy^ co MMiM £ ~& U 
2 f currtt. V £ u ~7 a >y ? ft CD M M^l&ftl £ ^ N fcfc ^ £ o 
■ir P ^ ft © Hi $ jffc S^bt^So- Jfe, 2 {±> 7^D7D^F">J 
<D ft I'lii a £ o I vt <£> i&Kl £ & b T U § o 

3«ft. £ tik it'. Iril S& 2 1 fcfc v i/j # ? h- ;i/ & 3j< to £ P$ C * <D ffi. hK iu 
'l>tft-3fc7^D7p->^ fBJ-t- *5 It S OLii M i <E> # CD «5>t fii'ifll ( & 
Siittl'l MIT t) <fc ^ ) £ M E ^mr — fr £ IT . M E l£ rit 3ft I'll 
m 5 1 lc m^J t§o MESi ,11- IS OH *ft 5 1 « % UDj § tft tl i Gil Sft 2 1 

j?ts, -r & t> s mes & m- n I'll s» 5 i r» & it a* sft & £ n & 0 

ME_reside= 2 | f j ( x , y ) - f j-l ( x , y) I 

•••(22) 

kj&lz&^X. ME.reside (iMEaM^t^ f j (x, y) , 
f j-l (x, y ) - '#v ^ D --y ?(DmMM&&-$~o 2 fci N v-* 
D 7* D y ? ft £ o V T CDi^^n £ f!t U t V> 2> o 

ft^<b$I^J&ltJllHl8g 5 2«±s ^ > h v A CSJgHISM 1 «t !> (ft 
ffiSnfc-f > h 7 A C MES5igg-m-[u|tt.5 1 <fc Di^^nfcM 
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j; s . rabbit n^itm mm.m n\B\m 5 2 t-ii^n^ 

^{bii^JgD ilz^-^T, glSK y M>- hbit_rate#i£&£b. 

^wmn^itrnw 2 - i iz&ti-t &o 

*(^s El 1 8 <£>@*|i t: y h «HS^le]S§ 32 tD>FD-7 2 4® 

kj^^-p^t. eii 9 tm2 0 coy d — 9- -v — h &^mvzmwT 
2> 0 XTyrsai7>i7ryrs3 7©jaiti, ia-6 

£ tTs b X v 7* S l^I^TyrS 7 ©ffliS I^U$ CD^IST* £ o 
tztz >y 7S 3 1 (3^^T(i, ±x£ b#:5$ ( 1 ) 72/^5*; ( 3 ) 

KCDftlzWi^X, t^V(j) ©lU^iT (j) 

^ll^ft^o &*>V5C (2 3) izis^Tte. ti^f t^wrtw 



T(j) =max 



< R' fi 



(j)x 



i+N-! . bit_rate(j)/(8Xpic_rate)| (23) 
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c: a t\ t ( j ) t±. ■ mmmsL wry ( j ) (d \:\mft^m z m. 

U . R ' ( j ) fct . #L fill *t ft'^t : ( j ) 3fc © L & © h. £ ^ -t > 

tCJW UTSI 0. ?>ns tT\y hfi^lS U> Dj f^i* (j) 

© w 'o- itm^tii^MLx v v§ 0 -r £>: ^< j. ,it_i t «t t> , - . t * ^ * 
( j ) <d r,i m n & t ( j ) *>\ m h t s L tiiy <Dw?-y\z m 

^©XT'yrS 3 2^^Xf'vrS 3 5<£>4M fcfc s 1*1 6 <Z) * ^ >y 

(DM\]}H±^m-t Z>o Xr ^SS 6-?tes j£ (1 6) (Zft^-T, 
&<Z>:rC (2 4) CUto-^T, iWJt^t^ft (j + 1) fr<bJ<& 
OL^CDf^^^tZ^] bti 0 "IT £>;ft3 t' -y hlR' ( .i + 1 ) 

R' ( j + 1) = R 5 ( j ) — S ( j ) + F (j+L) 

•••(24) 

5$ (24) (z*5^-C. R' ( j ) ii> ( j ) ?>*iK<7) 

Lti(©t^f tCMtt iU t) S T'6 ti S b: ; y h fi * ^ S ( j ) 

te, f ? ^ ^ ( j ) £7) ^£J : : tl* ^ hfi^^l/x F ( j + L ) tt. f ^ 

5^ ( j + 1 ) ©LftMCt^f + ffeSt^t ( j + L ) iz 

R' (j) <7)*zj^& n $tfifc<^^ti^L^^<7)t:^^^© 

R' (1) =bit_rate ( 1 ) xL/pic_rate 

• • • (25) 
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±H35£ (24) iz & ^ T . F ( j + L ) fcfc N e ? ^ * ( j + 1 ) 
© L t^ftT'felif^f -v ( j + L ) ®t^+N7 

tcjfc D£ try h KT"& ^ tfiJ;t(;£\ &5Uz £ <o Mfc £ ft 2> o & *K 
xK, (24) lz&\,^T^3:. xX (26) 75 Sit ( 2 8 ) (:: i> S f ^ 



Fi(j+L) = 



G(j+L) 
1 [ NpXp [ N b X b 



(26) 



XjK, 



XjK b 



F P (j+L) = 



G(j+L) 



N b Kp-X b 

Np+ K b X p 



(27) 



F b (j+L) = 



G(j+L) 



N b + 



NpK b Xp 
KpXb 



(28) 



^ -V ( j ) W^O^^ft f ^ fc §!] t> ^ T ft & t* y h 
Us El 4 £H1 5 Vfz 7 >( — K J*.y ? W.<D\s— h =J > h o 
i/ ^ r A t: is W S }f f 1 R (: f 5 0 :©f§lG 
yrS3 6.C*i^T> &5£l;:ftoTM#r£ft So 

G ( j -I- L + 1 ) = G ( j + L) - F ( j + L) 

•••(29) 

^ (2 9) C^ltSF ( j +L) l±, JtIBs£ (2 6) 7bM 
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(28) (Do *>^ WJ5&f S f ifJl^tlS & CD , 

ft ij- i.i: R 5 fct, a tifr h ft -3- it $ ti Z> L t!c (7) f > ^ * cd ft *j jft £ 

& -r ^ . j& * w tc-.«± , n 2 l tc &a r* /j< -r «t a tc , 

M * 1 : W ftl tc M h ? > ?i? ic • & co m £ $ 5 o ^ c ti , 

^^iT- /j< f tfi a> &{#T- -r 3 o 

ZtilzttlsX, IHlGli, GO Pfc&MtS*ft*Mt:fc-£^^ic 
WIT 3'J 0 M i T 5.n & ft F J m T$>5*^, 1*1 2 2 tc /j< f «t =9 tc> ^ 
^ _ p M . v /7$]©i/-h3>hD- ;b & W- 2) ft Irt R h liij J$ (c , 
xV'3-h'©ill;tfc*ftot, Mr 'J\£ Wiftfcagfl: I, GOPO 

Jfe . ^r^/S 3 7T\ |g| 6.<Z> y :T S 7 *5 S it ( 1' 7 ) 
fctt&T^ j£ (30) ft^MR' ( j + 1 ) <D Mi #r m m ifi. 

R'( j + 1 ) 

= R ' ( j + 1 ) + {vbv_size ( j ) -vbv_size ( j + 1 ) } 

• • V ( 3 0 ) 

h P — ;i/.©0»Jfc::j3^Tg&#] L7c^£r<£ <fc "5 V 

(j + 1) ^'. GOPCD^BlWti'ftt^SiPgitP^liJ^ 
t5, f * ^ -*» ( j + 1 ) & G O P CD ftffi CD £ ^7 * T & ^ mft IZ 
tts ^r-yrSSgcl^^ G O P <7)3&4U3 £l^T h* y h U — h CD 
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%L ill tftft <fr g ti X ^ Z> fy ?f & W feZti&o £ y b U — h <D '£ 31 ft 
tfi^Z fix u& ^tt, *-r- «y r S 4 0 £M<^> ■ > 3 — K^Ll 

M # > - ^ > ^ m > K j& L T ^ S Wi ft. * £ j$ b T 

I'iifj^n^o 7r-y /S 4 OCjo^T^ #L — * > 7; jc > K 

£2!£ftT^& fc^jsr<*ftfcj^-fr, ^T5/7"S4 i:i tr 

y h m mi Xif ITil Bft 3 2 fcfc. fcUdfito W^IR ' ( j + 1 ) £ft 
f MG ( j + 1 ) .£*fiIK-f So 
R ' ( j + 1 ) 

= {bit_rate ( j + 1 ) -bit_rate ( j ) } 

x L/pic_rate + R ' ( j + 1 ) - • • (31) 

G ( j + 1 ) 

= {bit_rate ( j + 1 ) -bit_rate ( j ) } 
x ( N - j ) /pic_rate+ G (j+1) 

•■•(32) 

.•KirCfcSH^.x ;bit_rate ; . ( j ) -fct; W.ff-.y ( j ) * ^ 
.-^O^^Mb-r Sl^cl^&^ftT^fciS 1 (D fc* v b V— h £^b. bi 
t_rate ( j + 1 ) £ £ ^ ^ ( j + 1 ) ^^©t^^t %n^it 

icft:k^Tft-^bM^#^i?£ft s t:^ vcD^iif (ft^bjiia 
jg#5fci>^£ft£ b-^ &^b> NiiGOPtrrti^t 

CL © £ ? (C s GOPO^tft't'> h u — h lot-; hu-h 
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CD * (c *U »> ^ T <? ft £ ft ^ lift R ' (±, 1*1 2 3 (c /js t~-«fc -5 £ N 
£8 i <d t >y h u — h ic *J jet; u fifi R l *»■ f> tn 2 <o tr y n b — M3 *f 

>|<^(7) t:^ ^ ST?®*?? ''j-<b o ^iT £>ft £ hr «3/ h fji 

R ' (is rrfc C i& & £ ft %i2-<D\Zy b V - h T- ft -J- <b &l «! £~ft X 
fc-fr (D&olz W it £ ft & o MifcM fctT j£ (31) <b BJ1 ffi- X % 

■ •// s GOPC #1* £ ft 'MtMMi f * ^ * <^ ^rtf >kft l Hb f * ^ 

* td .*fU 0 T <o ft ft 5 J' lii: G t± x • f*l 2 4 tc >j< iT J: -5 lc . M JOJ frt R 1 
£> . ■ tT' * h \y — h bit_rate ( 1 ) T > u — ' h* # f t to ft T £ h 

O tfi G ( j + 1 ) e> > Ik^J rt» 6 %/J WJtfi RZt*x>3- K £ * f o T £ 

J^-Tr Id *5 it Z> ffi G ( j + 1 ) tz & 3£ 2 ft S o 'd <& d i±s 1*1 1 5 
^#Jl(i LT^n>Jufeft-iMR{c*?(tS^^h|n]^T$)So o £ 0 N 
1 f * > t^fct3(Dt*7 h mcDmft GO P tc £ £ *ft oMb f 

* 9- * (omwi ( n - j ) u -fc itiotaiEtsi t 

V 7°S 4 2 (zji§^ htlSlnlSS3 2i±^ G 

opt^^tt^ft (j + i) <D&n^it\z9 r + tzm o ^ 

T^ftSftstMG (j + l) fr\ it/MiGminJ; ^ /h£ufrgfr£-fJJ 
ft^®Gfr\ S'J^fiiGminfc^b^^x ^ft <fc 0 ^ § V^l§r£ 
(is Xfy7S43{:i3l>Ts *R IF. ii e td 0 & fSt SiE f S o 

( j + 1 ) &.Jfc<D&n^{tV9 : ?-*lzm t) iiT ^ft^ft 



I 
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'J M G ( j + 1 ) tK t& G min X K) /J> £ ^ 4i £r t: (i , Xt>v7S 
4 4lc*»l^Ts MiKfietz. iify" co (G (j + 1) -Gmin) 

ti & o d coMfciu l^l7t:*H2.^r'y7-S 1 3 J'j'fc X ^ y 7" 

s i 5 cowi t. ww(Dmin\-e&> ioiii-jie^ 

•y7S46, £ ^ rs 4 7 COM! (:: £> T JIJ U £>*i£o 

+ 1 ) fr\ GOP coftitfico f ^ ^ ^ -e h (o^ r j + 1 j = 
I" 1 J ) W&^tVfcti^ ^r-;rS4 5 Cii^ N R t* y h Mm 
& ISi3 2li, t' y V U — h CD & Hi AfS^hf ^ £ n T t ^ 3 f*f * W & 

uct\ tr* h u — > CD m co -ft mcDn te&u *>*u M 7 co * ^ 
•>rs 8t^ot> tr*?-* (j + 1) #G o pcoftitfjco tr^-v* 

cote, 1*1 7 <D4Mtf)J©.-frfc: fciu t ^? ^ ^ ( j + 1 ) tfGO P <Dftm 
Oti'f tT^ot*, O T & < T & ^ 7 r ^ 7 S 1 1 Trl'iJ - CO 
it. (20) # W l^ ti50t\ K v V b - h CO & 2! W-irr-* 5 ^ ^T* 
■2> CO (3 >| b T n '02 0©7D-f-t-h ®^3fitZi5l>T t±x ,tT £ ^ 

: * (,j + l) ** G 0. P -co^s/i co f ^ ■.^^T?&:£ / J&^ : Kife:i\;r *k f 

y ,h b — h CO CO # fig D M B|! CD X. X =r <y 7" S 4 5 

■«Si t y h MIS ^ H1S& 3 2 fc*V~&~5*; (C o T N ' GOP 60B^J"co e ^ 
^*^.tf*^^-ftlf-^^^tC-aUO^:Xe>>S^F.^SG : ( 1 ) fcfc. & 

55 t<t ixmnztiZo 
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G ( 1) 

= bit_rate ( j + 1 ) x N /pic_rate + G ( j + 1 ) + e 

•••(33) 

■ JJ v 7, y. y S 4 5 (C & ^ T\ b' >v b V — > (7) lil ft* 111 n 
T^Z tn'Aig ftti%btilz&. -y 7°S 4 7 tiffin 1 1 *SI hT r 
liilltfi 3 2tt, £4S£ o T , GOP (7) jgflj© f £ ^ -V ( 1 ) 

<b L #C % <D >fc n ¥ ftt^t t-lfij 0 yiT n 3 ft 4 j- HI: R ' ( 1 ) 
■fc GO P (DmWCD ( 1 ) £^tf yfcflF^-fb f (C*U 0 

T £>n 2,^ 5} fAG ( 1 ) ZDiffiT&o 

R' ( 1 ) = {bit_rate ( j + 1 ) - bit_rate ( j ) } 

x L/pi c_rate + R ' ( j + 1 ) •••(34) 

G ( 1 j 

= bit_rate ( j + 1 ) x N /pic_rate + G ( j + 1 ) + e 

•••(35) 

LiUc&UT. bit_rate ( j) fct, (j) icfcH&.-rstT 

v j h V - h t* o t , . bit_rate ( j + 1 ) £ * ^ ( j + 1 ) 

X * r S 4 6 CO 00, Jill tXr>y7S 4 7 CD £ it tie U T £> ■& 
O IZ S . y 7S 4 7 <£>#ig? te> 7fy7'S4 6 (D 4& 91 IS ^ 

x. n^m.R' (i) <D$i%rmm&, ^sg (i) cD^stcmix 

Tttfln^nT So 

ffi!Effie(08l'fi6fcJu Ell 6 utM O *B ^ IrI «'T & 0 x 
t: * 5=- * £>ft ^ fls fr'fi feti fe £ 45 ^ T ^ e # 0 T* & O t§-£r 
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ttt£ w- >h z mm $ n 3 0 

Xr^S4 3, S44, S 4 6 , S47 CD $1 M CD@Z^ 7, 9- y 7° 

s 4 o izmfr, znixw.cDV&mifim o m L'M'u£ti& 0 

U . \: (D 7 4 — Y v 9 »!L & <fc t>* 7Y-F7*7-H '¥4 </) t y h 
U- h O > h P —)VCD%mcDB%CD\,^-ftl{Z $5^T fc. V B V M y 

y t cd mm m & f&i mtz&o iz u £ a* N oui ft £ # is l & t ■# , # 
r- .© i?y in # .{K ds«-&a*«»€)o r t> *> r m 2 6 1 >j« r <t -5 tc v /a 

ISDOGOPt.JS^t, 3MbpsCD t' >y h b — h #ii£££;ft, s ftOG'O 
PC^^T, 1. 5Mbps© b* -y h b — h W& r AL£tl. ^CD 

^0GOPCi5t^, HXf 3 Mbps© t: «y h b - h tltz £ f 

5c ci£>fc£ N V B V M ^ 7 7 0'4 ? !,}..^ 1 . 8 Mbit tL, Bflftfibit, 

rate ( 0 ) £ 3 . 0Mbps^-T§i: N M 5i 11 '/ l.'ij r max = 1 . 8/3. 0 
= 0 . 6 (#) ft 5o 

^GOP!:^(nTM5 <7>b *y h U — h ftijffll 7* to =f U 

ciiii ^ nt g o p (z *>ij- s *'/?f J ftt^ + (z ;!<y o .»', x 

^5.^ iit R CD W m ffl , b i t_rat e xN/pi c_ratetf> fc(D. 
«t -5 t^to f>ns 0 ft*K GOPOftSN^ 1 5 hl N pic_rate = 

3 o i: -r S o 

T^S^^IR ©iSUKHfii (i> 1 . 5 ( • = 3 ■ . Oxl 5/3.0) Mb 
itshftSo &<£>GO P£:fc^T&. '■ ^OWHIUi. 0. 7 5 (=1. 5 
x 1 5/3 0) £:ft5#> *<Dm&. I*i 6 <D X? «y 7* S 7 CD 5% ( 1 
7) tcS-cJ^Ts VBV^'y7 7®$IOi^ (vbv_size (1) - 
vbv_size (2) ) T*M IF.£ ft S'^Mift ( tfj© G O P ) OVBV^y 
7 T^fivbv_size ( 1 ) teu 1. 8 ( = r max x bit_rate ( 1 ) = 
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0. 6x3. 0) ^ntUSODCJiilT, £T5 '2ttll©G O P lc 
■It S V.B Vy?.u/ 7 r CD^f lfty'bv_size. ( 2 ) teu 0. 9 (=rmaxx 
bit_rate(2) =0; 6x1, 5) h tc & <z>T. ^ CDMftlZ 0 . 9 

(=1.8-0. 9 ) £ & 0 , fcUu. #JJ9Hn'i R fcfc, 1 . 6 5 ( = 
0 . 7 5 + ( 1 . 8 - 0 . 9 ) ) Mbitsh & £ <> 

■ Jj^ 35 3 «1©G O P (c&^T liv #J)Wk.fct 1 . 5 ( = 3 . 0 
x 1 5 / 3 0 ) £ & £ fr\ V B V m- <v 7 t £D^Mmi<D^ttvbv_size 

( 2 ) &x G/ gtft'SroCWUT, Z.©GOPt jolt?) ?5 mvbv_ 
size ( 3 ) fct 1 . ". 8 S o ^^T , *;jJ91f l R teu 0 . 6 ( = 1 . 
5 + ( 0 . 9 - i . 8))Mbits£&£o 

2 fft II0G O P ic&l^Tfcfcs M^*:-^ > =3 — 1' b-^f tv^^T'^) S 
CDT% £ * h b — 1> £ 1 .' 5 Mbps h £ C % fii'i IZ i&7iL b £ C e>.?\ 
?3 0 til: R ^ #j Jflj fiS 1 . 6 5 h X # J&Tifi t M f n T b * o o ^ ti 
lc*jbTs tf53S[|(DGOP{:^OT(i> ^ > =i — h' &W. b u*£IW- 
T* & -2> <b s H/-F43. 0 Mbps h X # < b £ & #ffij ,e> f\ 

n *y iii r © *ojw iiio. 6 Mbps ^ /h £ o c^^^nt l|9o -r 
ta-ioib. 2 #i3 ©go p <Dft^m.<Dmm$iR.i$x% < & r> s m&<D 

GOPcD^f *f M R (D W m m # # fiT fc: /Jn <* •< & S ^ -5 M'«S ^ # £ 

iti(±xEI2 7fc^-r«t"5tc, h* v h \y — h bi t_rate<£> \% fr\ m 
ffibit_rate ( 0 ) «fc ») /Jx<* <■ & o §x IJCVBV^ y 7 t CD 
^ftvbv_sizeCD^ffl$ElSl^f|jiJI^-r S <fc -5 £ b £ ^ h £ jig ST £o & 
*k El 2 7 C&UTx . «tWt±s tf h V — hbit_rate&^ b. 
«\ VBVA-.;7 70givbv_size&^lTl^o f lt> 1*1 2 7 
Cfcl^T. bT ;f< bfcftilalteu V B v 7 7- tfflHJIE 
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£ n t u z> m irr-i & m. l t i >s 0 

g| 2 8 (3 ^ -T J: -5 tc N rUfii!ibit_rate ( 0- ) ' «t 0 * # \>\ M 
ffibit_rate ( 0 .0 £6 id M'bit_rate ( 0 ) <k D i% 

miv'ibi t_rate ('0 ..)■■ * \f h b — h bit_r ate cDtfi fUfel -fiVf 

bit_rate ( 0 , ) <fc D. 'h £ < & o £ £ ; . V B V / W 7 7-.© fill JtJ fliE Bg 
£ f >y h V - h #fifcl#ibit_rate ( 0 ,.) (c S * T* . 6fr V fl.« Us 
t* >y h U - h #Mfifibi.t_rate ( 0 ,. ) «fc tT/J\ ^<^ofei^tji, W\ 
2 7 {d/js bfcig^rhlfij*i{3. £ V B >y 7 !P(7)^fflrii 

IJH £ M'BR ? 5 «t -5 I- -T S £ £ # 5- e - CD i^-fr, |X| 6 CD 7 =r >y 7 
S 2 CD it. (1 3 ) £ £ V BVM>>77 CD m\] MZM'Ai ^ I,' 
mom 1 r j| » £ x >y h V — 1- #*b i t_rate ( 0 ,. ) Jit F CD £ £ ; n 
axxbit_rate ( j + 1 ) £ "T & fr\ t' >y h U — h A J bit_rate ( 0 ) 
7Jr¥.b iterate ( 0 „); CO fftj CD fii'i ~tz <fc> & it £ li f & J: 

{ (vbv_size (0) — vbv_size ( 0 ■. ) ) xbit_rate 
+ vbv_size (0..) x bi t_rate ( 0 u ) 

— _ _ 

— vbv_size (0 ) x vbv_size ( 0 i.) } 

/ {b iterate ( On;) -bit_rate ( 0 i.) } - • • (36 ) 
vbvXsize ( 0 ..) fefc. 3 o 

vbVi_size ( 0 l) 

= vbv_size ( 0 ) xbit_rate ( 0 l) /bit_rate (- 0 ) 

•••(37) 

7 -f — 'YtIFv^ : Ymco 2 ~v h o 3 > h d — iV" 
Kfl 1 9 CD7<^ -y 7*S 3 2 fc: :fc I* .5 3R Jit: ^ T <. IHJtJMzVB 
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1*1 1 8 <DJ > h ^ A CM£M'.'li£ft 4 lCin^, Oh^ACSi 

^^tf-^t*5 0 CKD&ifr. 8 x 8 |«Hi ^4 CD DCT 77* o >y * j&« 2 

X 2 lilij M (D /J\ C ^>; f Rj ^ n § o f LT, ^ /J\> D v/ ^ l*J (d & 

# § *r i f i m. t iz \<i. m -r a pi & ^ - * ( nsi & mi ) © & *> # $ m.s *u " " 
^ js> oj <Dm m m 99^^$^ # # 38 jr^ *i£ 0 mmztifc & ft i 

& . ?■ 7 >y h * x <z> t* s pi m<n mm a* ^ ^ to c & it -e & a (5 

(j) Slfe5:fci) 5 t^5. 

W I: <£> cfc -5 (3, libiAil f «y h V — h tzJIju & U — b =» > h d — 
& & JIJ & * s «b > G O P <D m *£ -t: >y b U — b ft s> £ 52 X' # & «t "5 

b co^s c7) ^ # m <d it ic m & £ *t *& tt> t: *y b 

U- b ggf't 3 - £ #T $5o. ^<Dm-^, §7o ^7i;©GO P 

^fcs SSk'y hU - h ^ > =3 — h* T-f^ffl ^ n S U — h n > h d 
-;U ^ Sfiiffl -T - t. IZ J; 0 x V B V v 7 7 ( * It =r ^ — ^ 
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4k *g njj tt s # -f b * ^trtl- ^ IB lz BU.e> f\ Mill.^-h'f^^ 

5 £ -5--«cta^x- li'Jl'Aii U - h ft? i}fc<Dls— h o > h d — ii£J1J l> 

6 A s „ — A u ^ t bf y h b — h £ '& Ui t Z> (D iz'MiW - 7b s 
-e $ , & tW £ Jfc D T tf y h l/->§tiliiv *fi * #J £ #r £ © iil'i w & 

.\:M<Dmti&<D]fcWilZ&\,^X fciu T M 6-(OTJVdt U XU iz X 0 G O 
P & i|t tit tcbT ri $5 ft*} & rvl" 3$ t o ^T j&^fc >MS 

m fcfc i ft I5M -f . ft' *> l fb M> f'H t5t*f + *»e>i ft 'aii » © t' V * * 
£ m til iz L T 1 1 t3 «fc £ flf b l SI & I" P: L T 1 :1 ^ ft M: & 

$ M', -T a 13 £ U T , /a < 3® ill t5ifctft§5. 

i"i t <o ft & ft ^ M R £ 4^11 ji: -r - ^ tc. £ o N f^-^ w/..-etr b 

GOP WtiLT* b' >y h U - h 1" J3 ."*>JDu < Mffl f53'fc 

a %nmtmm LTBm-f&meiiz-Dv^Ty&^fcfiK *$giym- ft 
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if tc m T 3 IS (ft £ U T tt . fig m ^ CD-ROM, fi«i| ^ ^ 

-r d t * s t- $ £<> 

u - hfrb srs'2 © b v h u — h iz M£ n& h £ . tn 2 co b >;> h u 

— h cz Av.t -c &t m >v -7 7 co an m itj tk ft® m % m fci-z t p<iz N b ^ 

h 7 h U - A co ^ - * r! i ft ftl # fsti ffi sj ftefe ffH ft £ & & J: -5 > I I «S 

* $8 h;j £ .t. n ii s v w 7 t<dm m.- 1'A # T' to & £ n *w ^ sin w 
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